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9 designs our worl 


Have you ever looked up at a skyscraper or WR 



















“tr oe 


down at your running shoes and wondered fi 
how these things were made? They were u ジン 
first created by engineers! Engineers are の 
the people who design many of the 


things in our world. To design means to 
make a plan to do or build something 
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The things engineers design 





WN are called technologies. A 
NN 
NN 
M technology is anything 











PN LU 


1 N 
d IN M need. For example, a 


で 


NN 
NN 、 car is a technology 


^ 0 NN v N 
¿N that meets people's 









\ need to get from 
\ place to place quickly. 


NN Technology is all around us! An 
y N umbrella is a technology because 
AN it solves the problem of getting 
wet when it is raining outside. 








Engineers have important jobs. They use math, 
science, and creative thinking to design 
technologies. Long before people use a technology, 
such as a bridge, engineers have spent a lot of time 
designing it to make sure it works well and is safe. 








Engineers spent more than 65 years 
designing the Golden Gate bridge in 
San Francisco, California, before 

building began! 
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Working together 


i o you A 
Engineers often work Whatide Y LOS い 2 





together in groups to design 
technologies. Working in 
groups lets engineers share 
different ideas. Engineers 
communicate their ideas 
to the people they — 
work with and other - - 
people outside of W ا‎ ms 
the group. TO 
communicate 
means to write, 
speak, or draw to 


share information. 








One way engineers communicate their ideas to others 
is by making models. A model is a representation ofa 
real object. A model can show how different parts of an 
object work together. A model can also show how 
something looks. 





This boy has 
made a model 
of an airplane. 


The model helps 
him learn how 
the parts of an 
airplane work 
together. 





Map models 

This map is a model of a garden. It gives us information 
about where different fruits and vegetables are planted. 
The map is a model because it helps us understand 
more about how the real garden looks. 


mihelBrowni Family siGarden 
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Strawberries Grapes 
PELA Arar 
Carrots 
ce ucumbers 
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Tomatoes Onions Potatoes 
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Models are not exactly 
like the things they 
represent. For example, 
some models may not 
have all of the same 
parts or features as the 
real thing. A toy car is a 
model of a real car. It has 
four tires and can move 
forward and backward, 


IS Could you 
e gel a ride 
and cannot move as fast | "LL to school in & 

| meee, atoycar? 5 


but It is much smaller 


as a real car. 
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Different parts 
Models can be used to show things that are 
very large and have many different parts, 
sucn as a wind turbine. Building a real 
blades 

wind turbine would take a lot of time Ñ 

PM 
and cost a lot of money. A model 
turbine takes less time to 
build and shows how the different 


parts fit and work together. 


blades 


p 
D ud s The blades on this boy's model * 


of a wind turbine spin like the 
| blades on a real turbine. 


-— 
Ge. 













E 
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rams and blueprints 


Some models are drawn on paper or made using a 





computer. A diagram is a drawing that shows the parts 
of an object and how it works. A diagram has labels. 
Labels are words that name or describe the different 
parts and help others understand the model better. 


This is a diagram of a backpack. The labels glow-in-the-dark 
give information about its special features. noter iol padded 
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Using a computer allows engineers 


to easily make changes to the model. blueprint 


A blueprint is another kind of model that engineers 
use to show their design ideas to others. Blueprints 
are drawings that show the different parts of a building. 
For example, a blueprint for a school shows where the 
classrooms will be built. Engineers can draw blueprints 


on paper or using a computer. 
13 





Models have different forms. For example, a map of the 
world and a globe are both models of Earth. Maps are 

flat, or two-dimensional models. They show length and 
width. A globe is a solid object. It is three-dimensional. 





do you 


5-D models fus 
© 


Three-dimensional models — 4 ia | 









have length, width, and 








\ Give one example 
A ` of another two- 


height. You can hold a dimensional model AN 
three-dimensional model and another three- AN 

"dimensional model. b» 
and look at it from above, | ١ = 
below, and all sides. These MIME 


kinds of models بد‎ as 


m 


are also called MES 
3-D models. 


A diorama is 
a kind of 3-D 
model. This 
diorama Is a ED 
model of a house. : € 
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Models are helpful in many ways. Engineers make 
models to explain, or help people understand, their 
ideas for solving problems. People can review the 
model and give feedback, or suggestions, to the 
engineer to help make the design idea better. 










This engineer 
iS using a 
model to 
explain his 

| idea to his 

. team. 
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A designer, not a builder 

Engineers do not make or build the things they design. 
The engineer can use their model to explain to the 
people who are building it how to build it properly. 
Engineers may visit the site where it is being built to 
make sure it is done correctly and answer any questions. 
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An engineer may design a 
bridge, but the engineer 
does not build the bridge. 
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|. 
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Engineers also build models to test their design ideas. 
Testing models helps engineers know if their ideas will 
work and are safe. They can also find out wnat changes 
they need to make to the model to make it better. 








These students have made 
model cars. They are testing 
them to see which one will 
run the farthest using power 
from the Sun. 














Shake tables‏ ذا" 
move the same‏ ^ 
way as an‏ ! 

| earthquake. 
-* This allows the 
` engineer to see 
| the damage a 
١ home would 

E receive in an 

bL earthquake. 
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Earthquake! 


Earthquakes cause the ground to shake. They happen in 
many areas of the world. Engineers try to design houses 
that will receive the least amount of damage from 
shaking. Models of houses are tested on special tables 
called shake tables to see which designs work the best. 
19 





Before making a model, engineers first make a plan. 

A good plan is important because it helps the engineer 
figure out how to make their model. Materials are an 
important part when planning a model. Materials are 
what objects are made of. Different materials have 
different properties. Properties describe how iii 





E" something looks, feels, or acts. 





| | هم لا‎ List of 
materials 
they will 
heed Lo make 
the model 


| The steps the 
will follow 
to male 
the Model 


Materials matter! 


Choosing the best materials is an important part of 
building models. Some materials are better than others 
for making certain things. Would you wear rain boots 
made of cardboard? Of course not! Cardboard would let 
in water and make your feet wet. Rubber is a better 
material. Rubber is waterproof. It does not let water 


pass through. 
My PLAN 


Materials needed: 











-scissors 
fly in the air. To = 3 
design a kite, an -pieces of scrap PAP 
engineer would -string — 
: „craft sticks 


choose a material 
that is light so the 
kite can stay up in 
the air. 


Steps to follow: 


| Cut paper into kite shape. 


“t” on 
>. Tape craft sticks in the shape of a 
| the back of the Kite. 
ite. 
3 Tape string to the bottom of the Ki と ti] 





In 1903, the Wright brothers made history = 
when they became the first people to fly in an e 
airplane. They spent more than four years building 
and testing thousands of different models. 


| Er: 









ta Build your own model airplane using scrap 
ZI paper. Iry using different kinds of paper or 
es change the shape of its wings. Which 

fs に MP flew the farthest? 
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Books 
The Three Little Pigs: An Architectural Tale. by Steven Guarnaccia. 
Abrams Books for Young Readers, 2010. 


Build It! Invent New Structures and Contraptions (Fact Finders) 
by Tammy Enz. Capstone Press, 2012. 


Websites 

This website offers creative engineering challenges and the latest 
engineering news for kids. 

www.inventivekids.com 


This website features interactive labs that explore forces, motion, 
and shapes. 

Building Big: The Labs: 

pbs.org/wgbh/buildingbig/lab/index.html 
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Note: Some bolded words are 
defined in the text 


blades (bleyds) noun The turning part 
on a wind turbine. A blade looks like an 
airplane propeller. 

creative thinking (KREE-ey-tiv thing- 
king ) noun Being able to use your 
mind to create new and original ideas 


features (FEE-cher) noun A part or 
detail of something that stands out 


Words to 





7 





now 





representation (rep-ri-zen- TA-shuhn) 
noun Something that stands in place 
of another thing with similar features 


skyscraper (SKAHY-skrey-per) noun 
A very tall building 


wind turbine (wind TUR-bin) noun 
A windmill that changes wind energy 
into electricity 


A noun is a person, place, or thing. 


Index 


design, 4, 13, 16, 17 18, materials 20-21 three-dimensional, 3-D 
19 models 8-11, 18, 19,22 14,15 
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Golden Gate bridge 6 testing 18—19, 22 Wright brothers 22 
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